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Introduction
The majority constitution of agricultural soils is mineral (45%) and only a small portion (less than 5% of the total mass) is organic matter.
Therefore, the use of organic fertilizer produced from animal and vegetable waste has increased gradually in order to improve soil quality.
Among the organic residues generated in agriculture, cattle manure is one that contains variable amounts of nutrients and can be used In the state of Paraíba, especially in the "Catolé do Rocha" mesoregion, the area of okra cultivation has been increasing in recent years and this vegetable is already the seventh most consumed in Brazil.
The productive capacity of vegetables, in general, depends on the pluviometric regime and the soil moisture. Therefore, the low rainfall in the "Catolé do Rocha" county, which is less than 800 mm annually, associated with the constant irregularity of rainfall are the most limiting factors to obtain productivities with the economic viability of crops in general, including okra. This situation indicates that the agricultural production system in the semi-arid region, such as the "Alto Sertão" region, Paraiba state, particularly in this county, dependent on irrigation.
The objective of this work was to evaluate the changes in the chemical properties of a "Neossolo Flúvico Eutrófico" (Fluvent -American Soil Taxonomy) and okra production using organic fertilization with and without mulching, and irrigation depths.
Materials and Methods
The experiment was carried out from and the discovered soil were 28ºC and 35ºC, respectively. The temperature was measured in the topsoil with a portable digital thermometer in the morning, between 10 and 11 hours, before irrigation, in the canopy region of okra.
Soil classified as "Neossolo Flúvico
Eutrófico" (Fluvent), collected in the topsoil (0 -0.20 m depth) was analyzed, according to Embrapa (2011) (Ribeiro et al., 1999) . In each period, nitrogen and potassium were supplied at the doses of 4 and 3 g planting hole -1 , respectively, originating from ammonium sulfate and potassium chloride. and passed through a 2 mm sieve to obtain airdried soil; which was used for the analysis.
The results were submitted to analysis of variance by the F test. The significant effect of the interaction SOM x irrigation x mulching was analyzed by polynomial regression, being the most convenient by the slice of the quantitative factor (SOM levels), using the "Sistema para
Análises Estatísticas" software -SAG version (9.1) (Ferreira, 2011) .
Results and Discussion
The soil chemical attributes and the okra yield showed significant effects of the interaction between irrigation depth, doses of organic matter and mulching, except for magnesium content (Table 3 ).
The increase of soil organic matter up to (Figure 2A ), for the plants conducted under water stress (50% of ETc). It was possible to observe that organic matter doses increased P content in the soil associated with the application of the 100% ETc irrigation depth, with a maximum value of 41 mg dm -3 at the dose of 5.8% organic matter in the soil, when mulching was not used ( Figure 2B ). On the other hand, when the plants were irrigated with 50% of ETc, the soil P content was 39.37 mg dm -3 referring to the 3.25% dose of organic matter.
Probably this increase of P content may have occurred due to the absence of the mulching, which warmed the soil by more than 70ºC, favoring the decomposition of organic matter, providing inorganic P for soil solution, as stated by Carneiro et al. (2008) . These authors observed that high temperatures associated with high air humidity increase the rate of decomposition of plant residues, especially when using species with low C / N ratio, as was used in the 18:1 C / N cattle manure.
Regarding of phosphorus availability for plants, the soil pH has a great influence on this and determines the forms that plants can use it.
The phosphorus of the organic matter becomes available only when the soil microorganisms "breakdown" organic matter into simple forms, releasing inorganic phosphate ions. As the pH rises, neutralizing the acidity, phosphorus becomes available to crops.
The doses of organic matter significantly influenced the soil potassium (K) content, providing an increase in the soil organic matter.
The maximum values of 1.38 and 0.88 cmol c dm -3 ( Figure 3A ) and 0.90 and 0.84 cmolc dm -3 K content ( Figure 3B ) were theoretically obtained with the highest dose of organic matter The increase of the organic matter applied to the soil, using as source cattle manure increased linearly the soil organic matter content, showing maximum values of 2.41 and 2.37% ( Figure 7A ) and 2.37 and 2.25% ( Figure 7B) for 100% and 50% ETc irrigation depths with and without mulching due to the decomposition of organic matter on the surface. This provided the release of less humificated organic compounds and the release of cations due to the nutrient cycles (Sá et al., 2010) . Comparatively, the SOM content increased about 30% compared to 1.8% SOM, before the application of the treatment.
It is important to note that the soil chemical properties were already classified as high before the experiment and even after the cultivation of okra, consequently nutrient uptake, it was observed that at the end of the experiment the soil chemical properties continued being classified as high. This occurred due to the application of cattle manure to the soil, which showed the improvement of the soil physical, chemical and biological qualities, as found by Amaral et al. (2011) and Silva et al. (2012) . This also led to an increase in the okra production, that is, in the number of green fruits harvested. The highest values were 47 and 28 green fruits ( Figure   8A ) and 37 and 25 green fruits ( Figure 8B ) for the plants cultivated with and without mulching, irrigated with 100% and 50% ETc, respectively.
These values were higher than those found by (Fluvent) and in the okra production
